The interaction of cannabinoids and opioids on pentylenetetrazole-induced seizure threshold in mice.
Cannabinoid and opioid receptor agonists show functional interactions in a number of their physiological effects. Regarding the seizure-modulating properties of both classes of receptors, the present study examined the possibility of a functional interaction between these receptors. We used acute systemic administration of cannabinoid selective CB(1) receptor agonist (ACPA) and antagonist (AM251) and opioid receptor agonist (morphine) and antagonists (naltrexone and norbinaltorphimine) in a model of clonic seizure induced by pentylenetetrazole (PTZ). Acute administration of ACPA (1.5-2 mg/kg) increased the PTZ-induced seizure threshold. In contrast, AM251 (0.5-2 mg/kg) dose-dependently decreased the seizure threshold. Low dose of AM251 (0.5 mg/kg), which did not alter seizure threshold by itself, reversed the anticonvulsant effect of ACPA (2 mg/kg), showing a CB(1) receptor-mediated mechanism. Naltrexone (1 or 10 mg/kg) but not specific kappa-opioid receptor antagonist norbinaltorphimine (5 mg/kg) completely reversed the anticonvulsant effect of ACPA (2 mg/kg). Moreover, the combination of the lower doses of AM251 (0.5 mg/kg) and naltrexone (0.3 mg/kg) had an additive effect in blocking the anticonvulsant effect of ACPA. In accordance with previous reports, morphine exerted biphasic effects on clonic seizure threshold with anticonvulsant effect at lower (0.5-1 mg/kg) and proconvulsant effect at a higher (30 mg/kg) doses. The pretreatment with AM251 blocked the anticonvulsant effect of morphine at 1 mg/kg, while pretreatment with ACPA (1 mg/kg) potentiated the anticonvulsant effect of morphine at 0.5 mg/kg. The proconvulsant effect of morphine at 30 mg/kg was also inhibited by AM251 (2 mg/kg). A similar interaction between cannabinoids and opioids was also detected on their anticonvulsant effects against the generalized tonic-clonic model of seizure. In conclusion, cannabinoids and opioids show functional interactions on modulation of seizure susceptibility.